Inhibitors of the GABA uptake systems.
This review describes a novel class of heterocyclic GABA uptake inhibitor with no affinity for the GABA receptors. The parent compound nipecotic acid is a potent inhibitor of neuronal and glial GABA uptake, and nipecotic acid is a substrate for the transport carriers concerned. The structurally related cyclic amino acids guvacine and cis-4-hydroxynipecotic acid are also potent inhibitors of both GABA transport systems. Even minor structural alterations of these compounds result in considerable or complete loss of activity. Whereas homonipecotic acid is a weak but selective inhibitor of glial GABA uptake, homoguvacine is virtually inactive. Similarly the lower homologues of nipecotic acid and guvacine, beta-proline and 3-pyrroline-3-carboxylic acid, respectively, show some selectivity with respect to inhibition of glial GABA uptake, but these compounds are much weaker than the parent compounds. The bicyclic compounds THPO and THAO, in which the carboxyl groups of nipecotic acid and homonipecotic acid have been replaced by 3-isoxazolol units are moderately potent and practically specific inhibitors of glial GABA uptake. cis-4-Mercaptonipecotic acid is considerably weaker than the closely related analogue cis-4-hydroxynipecotic acid, but the former compound may interact irreversibly with the GABA transport carriers. The results demonstrate a pronounced substrate specificity of the glial and in particular the neuronal GABA transport system. It is evident that the GABA molecule is transported in a conformation different from that, in which it activates its receptors. These findings are of importance for the development of drugs for selective pharmacological regulation of the functions of central GABA-mediated synapses in certain neurological diseases.